Introduction
============

According to the British Lung Foundation, \~1.2 million people have been diagnosed with COPD in the UK.[@b1-copd-14-391] The intangible costs arising from excess mortality and reduced health-related quality of life (HRQoL) in people with COPD far exceed the direct costs to health services and indirect costs associated with, for example, lost productivity.[@b2-copd-14-391]

Despite a decrease in the number of people who smoke, COPD represented 5.3% of the total mortality in the UK in 2012.[@b1-copd-14-391] Age- and sex-specific mortality from COPD has declined in recent years.[@b3-copd-14-391] However, other causes of mortality have shown a greater decline.[@b3-copd-14-391]

Moreover, COPD is predominately a disease of older people.[@b4-copd-14-391] Partly driven by demographic changes, COPD mortality is rising.[@b3-copd-14-391] COPD is characterized by a progressive deterioration in lung function over many years, punctuated by periodic exacerbations,[@b5-copd-14-391] which drive much of the morbidity and mortality associated with COPD. For example, the risk of myocardial infarction was 2.27-fold higher 1--5 days after a COPD exacerbation and the risk of stroke was 1.26-fold higher between 1 and 49 days later.[@b6-copd-14-391] Moreover, exacerbations account for about 25% of the decline in lung function, increase the risk of mortality and hospital admissions, and reduce HRQoL in people with COPD.[@b5-copd-14-391],[@b7-copd-14-391]--[@b9-copd-14-391] Daily mortality, for instance, peaks at 40 per 10,000 of the population in the first week after admission for a severe exacerbation.[@b5-copd-14-391] Mortality appears to be up to five times higher after the 10th severe exacerbation compared with that following the first hospitalization for COPD.[@b7-copd-14-391]

The growing choice of inhaled treatments for COPD
-------------------------------------------------

The growing choice of drugs for COPD delivered using a variety of inhalers allows health care professionals (HCPs) to individualize treatment. The increasing number of drugs, combinations, and devices can, however, lead to confusion among HCPs.[@b10-copd-14-391]

Many patients can be adequately treated with long-acting bronchodilator monotherapy with either a long-acting beta~2~-agonist (LABA) or a long-acting muscarinic antagonist (LAMA). Other patients may require a double combination inhaler containing an inhaled corticosteroid (ICS) and a LABA (ICS plus LABA) or two long-acting bronchodilators (LAMA plus LABA). A proportion of patients escalate to "triple therapy" (ICS plus LABA plus LAMA) due to the clinical need to prevent further exacerbations, alleviate symptoms, or both despite using monotherapy or a double combination inhaler ([Figure 1](#f1-copd-14-391){ref-type="fig"}).

Historically, triple therapy has been prescribed with two separate inhalers, namely an ICS plus LABA inhaler and a LAMA inhaler. Two single-inhaler triple therapy (SITT) devices are now available in the UK: Trimbow (extra-fine formulation of beclometasone dipropionate plus formoterol fumarate dihydrate plus glycopyrronium \[BDP/FF/G\]) and Trelegy Ellipta (fluticasone furoate plus vilanterol trifenatate plus umeclidinium bromide \[FFu/VI/UM\]). Trimbow is delivered from a pressurized metered dose inhaler (pMDI).[@b11-copd-14-391] Trelegy Ellipta uses a dry powder inhaler (DPI).[@b12-copd-14-391] Both are indicated for maintenance treatment of moderate-to-severe COPD in adults who are not adequately treated with a combination of an ICS and a LABA.[@b11-copd-14-391],[@b12-copd-14-391]

SITT devices could help address poor adherence with COPD medications, which is common and may result in increased exacerbations, persistent symptoms, and poor economic outcomes.[@b13-copd-14-391],[@b14-copd-14-391] For example, a UK study performed before the introduction of SITT studied 2,801 COPD patients; only 45.6% of patients showed adequate adherence over 1 year, defined as a medication possession ratio (MPR) of 80%--120%. The median time to discontinuation was 116 days.[@b13-copd-14-391] More recently, a German study reported non-adherence rates (MPR \<80%) after 12 months of 28.2% with LABA, 16.2% with LAMA, 43.8% with ICS, and 42.8% with inhalers combining ICS and LABA.[@b15-copd-14-391]

Numerous factors contribute to poor adherence among COPD patients, including treatment complexity, such as dosing frequency, the number of medications, and ease of use of the inhalers.[@b16-copd-14-391],[@b17-copd-14-391] Sanduzzi et al reported that the proportion of patients with COPD who were compliant with treatment declined from 43% with once-daily treatment to 23% with therapy taken four times a day.[@b17-copd-14-391] In addition, many patients with COPD have comorbidities, receive polypharmacy,[@b18-copd-14-391] or have cognitive problems (especially the elderly),[@b19-copd-14-391] which can add to the complexity of treatment.

Furthermore, having to learn different techniques for different inhalers may undermine adherence: many patients fail to use even one inhaler correctly. A meta-analysis of 144 papers reported that only 31% (95% CI 28%--35%) of patients showed the correct technique with pMDIs and DPIs. A further 41% (36%--47%) of patients showed only "acceptable" inhaler technique.[@b20-copd-14-391] Using inhalers incorrectly undermines efficacy and adherence.[@b17-copd-14-391]

SITT and exacerbations
----------------------

Triple therapy with ICS plus LABA plus LAMA is now a mainstay of management for some patients with COPD.[@b21-copd-14-391]--[@b25-copd-14-391] Patients who require further treatment for exacerbations, who experience symptoms, or both despite treatment with a double combination inhaler (ICS/LABA or LAMA/LABA) are often escalated to triple therapy ([Figure 1](#f1-copd-14-391){ref-type="fig"}). While escalation from LAMA or ICS/LABA was historically a common escalation pathway, escalation from LABA/LAMA is now becoming increasingly frequent. A study of 3,199 patients with COPD in UK primary care reported that 46% of those taking LAMA or LABA and 39% of those taking ICS combinations progressed to triple therapy within 2 years of the start of treatment.[@b26-copd-14-391] It is unclear, however, if progression was appropriate in all of these cases and how many patients did not receive triple therapy if clinically indicated.

A growing body of evidence from randomized controlled clinical trials demonstrates that SITT reduces the risk of exacerbations ([Table 1](#t1-copd-14-391){ref-type="table"}), is well tolerated, and alleviates symptoms. Several clinical trials of 1 year duration evaluating the effects of SITT have been conducted in symptomatic patients with forced expiratory volume in one second (FEV~1~) \#50% of predicted and one or more exacerbations in the previous year.

The TRILOGY study compared BDP/FF/G with BDP/FF ([Table 1](#t1-copd-14-391){ref-type="table"}). Triple therapy reduced the adjusted annual rate of moderate-to-severe exacerbations by 23% (*P*=0.005). FEV~1~ and patient-reported outcomes, notably HRQoL, improved significantly with BDP/FF/G.[@b23-copd-14-391]

The TRINITY study showed that BDP/FF/G ([Table 1](#t1-copd-14-391){ref-type="table"}) significantly reduced the rate of moderate and severe exacerbations (defined in [Table 2](#t2-copd-14-391){ref-type="table"}) by 20% (*P*=0.0025) and the rate of severe exacerbations by 32% (*P*=0.0174) compared to tiotropium monotherapy. Similar effects were observed with BDP/FF/G and open-triple therapy ([Table 1](#t1-copd-14-391){ref-type="table"}), which required patients to use two inhalers.[@b24-copd-14-391]

The TRIBUTE study reported that BDP/FF/G significantly reduced the rate of moderate-to-severe exacerbations compared with single-inhaler dual therapy (indacaterol plus glycopyrronium bromide) by 15% (*P*=0.043) in patients with severe or very severe airflow limitation. TRIBUTE provides evidence that supports the Global Initiative for Chronic Obstructive Lung Disease (GOLD) recommendation to escalate from LABA plus LAMA to triple therapy.[@b21-copd-14-391],[@b27-copd-14-391]

The FULFIL study compared SITT (FFu/VI/UM) with ICS plus LABA combination therapy (budesonide and formoterol). Triple therapy was associated with significant reductions in the annual exacerbation rate by 35% (*P*=0.002) and 44% (*P*=0.006) up to 24 and 52 weeks, respectively. The inclusion criteria for this study, unlike the BDP/FF/G studies, allowed low-risk patients without a history of exacerbations to be included. As a result, the overall exacerbation rates were lower compared to the BDP/FF/G trials ([Table 1](#t1-copd-14-391){ref-type="table"}).[@b25-copd-14-391]

The IMPACT study compared SITT (FFu/VI/UM) against single-inhaler dual therapy with either FFu/VI or VI/UM. Triple therapy resulted in a significantly lower rate of moderate or severe COPD exacerbations, by 15% compared to FFu/VI and by 25% compared to VI/UM (both *P*\<0.001). SITT also reduced the risk of severe exacerbations that required hospitalization by 34% compared to VI/UM (0.13 and 0.19 per year, respectively; *P*\<0.001).[@b28-copd-14-391]

Adverse events and external validity
------------------------------------

Most adverse events reported in these studies were mild to moderate. An increased rate of pneumonia has been associated with ICS use. In TRINITY, pneumonia occurred in 2.6% of the SITT arm, 2.2% of the open-triple therapy arm, and in 1.8% of those taking tiotropium monotherapy.[@b24-copd-14-391] These excess pneumonia rates with ICS are low compared to the benefit in terms of exacerbation prevention.

In TRIBUTE, pneumonia rates were similar with BDP/FF/G (3.7%) and indacaterol plus glycopyrronium bromide (3.5%).[@b27-copd-14-391] In IMPACT, pneumonia as a serious adverse event occurred in 4% of patients receiving triple therapy or FFu/VI and 3% of those receiving VI/UM. Based on the time-to-first-event, there was a significantly higher risk of clinician-diagnosed pneumonia with triple therapy than with VI/UM (HR 1.53; *P*\<0.001).[@b28-copd-14-391] The risk of pneumonia appears to be greater in individuals who are older, or have lower FEV~1~, or have a previous history of pneumonia,[@b21-copd-14-391],[@b29-copd-14-391] which could explain why the increased pneumonia rate is not seen in all ICS studies, including TRIBUTE and SUMMIT.[@b27-copd-14-391],[@b30-copd-14-391]

The inclusion and exclusion criteria of randomized clinical trials mean that the generalizability to real-life clinical practice may be unclear. For example, TRINITY and TRILOGY enrolled patients with COPD with post-bronchodilator FEV~1~ of ≤50% and a history of at least one exacerbation in the previous 12 months.[@b23-copd-14-391],[@b24-copd-14-391] Patients with FEV~1~ \>50% were not studied; extrapolation of the clinical trial results to this population is logical, but unproven.

Moreover, between 12.1% and 55.2% of patients with COPD have asthma--COPD overlap.[@b31-copd-14-391] Differentiating COPD and asthma can prove to be difficult in clinical practice.[@b32-copd-14-391] However, TRINITY and TRILOGY excluded patients with a history of being diagnosed with asthma, allergic rhinitis, or atopy.[@b23-copd-14-391],[@b24-copd-14-391] Such limitations may mean that the results are difficult to extrapolate to patients with ambiguous airway disease. Further randomized controlled trials, real-world evidence studies, and audits are needed to confirm these findings in less-selected COPD populations. Other trials assessing SITT including IMPACT are likely to be informative.[@b33-copd-14-391],[@b34-copd-14-391]

The need for a practical approach for primary care HCPs
=======================================================

The GOLD management strategy[@b21-copd-14-391] and National Institute for Health and Care Excellence (NICE) guidlelines[@b22-copd-14-391] indicate the role of triple therapy in COPD management. However, SITT was not available when these documents were developed. Moreover, NICE suggests a sequence of inhaled therapies based on FEV~1~[@b22-copd-14-391] rather than exacerbations, which, as mentioned above, drive much of the morbidity and mortality associated with COPD.[@b5-copd-14-391],[@b7-copd-14-391],[@b8-copd-14-391]

NICE suggests that HCPs should consider triple therapy for patients with persistent breathlessness and exacerbations. GOLD indicates triple therapy for group D (patients with a high symptom burden and high risk of exacerbation) as an escalation step after either LABA plus LAMA or ICS plus LABA.[@b21-copd-14-391] The GOLD ABCD algorithm is appropriate for initiating pharmacological treatment at diagnosis. During follow-up, a more individualized approach that considers the response to initial therapy and the clinical trajectory has been proposed to inform on treatment decisions, which should focus on two "treatable traits:" exacerbations and COPD symptoms.[@b35-copd-14-391]

However, inappropriate triple therapy prescribing can occur, with some patients receiving ICS inappropriately.[@b36-copd-14-391] On the other hand, some patients do not receive ICS when clinically indicated. In part, this inappropriate prescribing may reflect confusion among HCPs given the various drugs, combinations, and devices.[@b10-copd-14-391] There is, therefore, a need to clarify the role of triple therapy in COPD management, especially to ensure that SITT is used appropriately.

This paper aims to meet this need and supplement, not replace, the GOLD management strategy[@b21-copd-14-391] and guidelines such as those published by NICE.[@b22-copd-14-391] It is not intended as a full systematic review. Rather, the paper offers practical, patient-focused advice aimed predominately at HCPs in primary care to optimize the use of SITT in COPD management. Prescribers may need to adapt suggestions as further studies are published.

Process
-------

Chiesi commissioned a survey of HCPs in the UK performed by Opinion Health, a market research company. The survey aimed to identify issues around, and attitudes toward, SITT in COPD management. The results informed the development of practical, patient-focused suggestions by a multidisciplinary panel of experts in COPD management. An outline was developed following a meeting of the panel. This was developed into drafts and a final version with the input of the panel.

HCP survey
==========

Opinion Health surveyed 200 general practitioners (GPs) and 100 nurse practitioners from a large panel of HCPs. An email sent to HCPs, who had previously subscribed to receive this kind of email, invited participants to click on a link and complete an online questionnaire, which Opinion Health estimated would take 10 minutes. Participants were profiled at recruitment to ensure a nationally representative spread in terms of sex, age, geographical region, and role. The risk of selection bias cannot, however, be eliminated and the extent to which these results apply to GPs and nurses more widely is unclear. Comprehensive quality checks ensured respondents completed the survey with due diligence. Market research was performed during August 2017, before the launch of Trimbow and Trelegy. The results reflect, therefore, expectations that HCPs had regarding SITT rather than being based on practical experience.

Overall, 89% of HCPs prescribed COPD treatments. However, 33% of nurse practitioners did not prescribe treatment. [Table 3](#t3-copd-14-391){ref-type="table"} summarizes the main reasons for prescribing a triple therapy for COPD. Compared to the same time in the year before the survey, 36% and 17% of HCP respondents used more and less triple therapy, respectively. HCPs who responded to the survey cited "following guidelines" and reducing ICS prescription as common reasons for changes in the use of triple therapy compared to a year previously.

The survey found that HCPs reported feeling confident about when to prescribe free-triple therapy: 56% and 37% said they were of medium and high confidence, respectively, when judging if free-triple therapy is appropriate for their patients with COPD. Moreover, despite their lack of experience in prescribing SITT at the time the survey was carried out, 44.3% agreed or strongly agreed with the statement: "I feel comfortable in prescribing fixed-dose triple combination therapy administered using a single-inhaler to my COPD patients," while 37.2% were neutral (neither agree nor disagree). However, 18.4% were not confident (disagreed or strongly disagreed).

[Figure 2](#f2-copd-14-391){ref-type="fig"} shows the relative importance of factors that influence the choice of a pharmacological treatment for COPD. In descending order of importance, the five most influential factors were: improvement in symptom control; ease of use; quality of life; frequency of exacerbations; and lung function. Indeed, 91% of respondents ascribed high importance to improved symptom control when choosing a pharmacological treatment for COPD.

[Table 4](#t4-copd-14-391){ref-type="table"} summarizes opinions among HCPs about when they would prescribe SITT to a patient with COPD. Better patient compliance emerged as the main reason: 78% of respondents either agreed or strongly agreed with this statement. Furthermore, 71% either agreed or strongly agreed that SITT should be used when a patient was hospitalized in the last year with a COPD exacerbation. Remaining breathless on current treatment (69% either agreed or strongly agreed), experiencing an exacerbation on current treatment (62%), and severe airflow limitation despite current treatment (61%) were other reasons for prescribing a SITT. Nevertheless, 37% of HCPs surveyed had a neutral position (neither agreed nor disagreed) about prescribing SITT to patients with COPD.

A practical approach to patient-focused care
============================================

The results of the survey highlight attitudes of HCPs in the UK toward COPD treatment and, in particular, the use of triple therapy. The key findings included the following points. There is a trend toward more triple therapy being prescribed (36%), while, at the same time, some HCPs are trying to reduce triple therapy use. On the one hand, the increase in prescriptions for triple therapy may reflect a previously unrecognized unmet need. On the other hand, the reduction in triple therapy use appears to reflect growing concerns about overprescribing of ICS, local guidance for stepping down, or both.While 93% of HCPs expressed confidence in prescribing triple therapy, the level of confidence was lower when they were specifically asked about SITT.Symptom control and ease of use were the two most common factors influencing choice of pharmacological treatment generally. When focusing on SITT, compliance and hospitalization were the most important influences.

These findings highlight the need to clarify the place of triple therapy in clinical practice and the potential role for SITT. The panel has, therefore, targeted this paper toward offering guidance in these areas.

Although the paper focuses on pharmacological treatment, appropriate non-pharmacological management is essential at every review and before prescribing triple therapy. HCPs should, therefore, consider factors that might contribute to symptom burden, exacerbations, or both with the current therapy ([Table 5](#t5-copd-14-391){ref-type="table"}). In addition, HCPs should enquire about any risk factors, such as occupational exposure to vapor, gas, dust, and fumes,[@b37-copd-14-391],[@b38-copd-14-391] and pay particular attention to smoking status, offering advice and assistance to quit where indicated.

After addressing these factors, HCPs can consider escalation of treatment if required. Escalation to triple therapy commonly occurs from either LAMA monotherapy or a double combination treatment (LABA plus LAMA or ICS plus LABA). The introduction of dual bronchodilator treatments means that patients are now more likely to escalate from LAMA monotherapy to LABA plus LAMA before escalation to triple therapy. In general, clinicians will add a long-acting bronchodilator predominantly to alleviate symptoms,[@b39-copd-14-391]--[@b41-copd-14-391] although there is an effect on exacerbations,[@b42-copd-14-391] or add an ICS to reduce the risk of exacerbations ([Figure 1](#f1-copd-14-391){ref-type="fig"}).[@b43-copd-14-391] According to the licenses and the GOLD management strategy, escalating to triple therapy does not depend on lung function.[@b11-copd-14-391],[@b12-copd-14-391],[@b21-copd-14-391]

The exacerbation frequency (while on single or double maintenance treatment) that should be used as a trigger to escalate to triple therapy remains a subject of debate. The ECLIPSE study reported that patients with COPD with one exacerbation in the previous year are about twice as likely to experience an exacerbation during the year-long follow-up than patients with no previous exacerbations (OR 2.24; *P*\<0.001), while this risk was further increased in patients with COPD with two or more exacerbations in the previous year (OR 5.72; *P*\<0.001).[@b44-copd-14-391] Similar findings have been reported in other large cohort studies.[@b45-copd-14-391]

GOLD has set a threshold of two or more exacerbations or one hospitalization in the previous year to define high-risk individuals.[@b21-copd-14-391] It is important to note that this GOLD definition applies to newly diagnosed patients with COPD who are not taking maintenance treatment(s).[@b21-copd-14-391],[@b35-copd-14-391] The number of exacerbations that should be used to define high-risk patients who are already receiving maintenance treatment is less clear. ECLIPSE and other cohort studies have shown clearly an increased risk in patients with one exacerbation in the last year while taking various maintenance treatments,[@b45-copd-14-391],[@b46-copd-14-391] and the SITT studies have shown a significant effect on exacerbations using an entry criteria of one or more exacerbations in the last year.[@b23-copd-14-391]--[@b25-copd-14-391],[@b27-copd-14-391] On the other hand, cohort studies have shown that many individuals with one exacerbation in the previous year do not experience an event in the subsequent year.[@b46-copd-14-391]

Taking all these factors into account, the panel made suggestions based on their clinical experience and the evidence that one exacerbation in the last year increases the prospective exacerbation risk (although two or more exacerbations is a much stronger predictor of prospective risk).[@b45-copd-14-391],[@b46-copd-14-391] The panel proposed a practical approach to the problematic issue of whether to use one or two exacerbations in the last year as a threshold to guide escalation to triple therapy from monotherapy or double combination by using any one of the following criteria: At least two exacerbations treated with oral corticosteroids, antibiotics, or both in the previous year;At least one severe exacerbation that required hospital admission in the previous year;One exacerbation a year on a repeated basis for 2 consecutive years.[@b47-copd-14-391]

Blood eosinophil counts: use in clinical practice
-------------------------------------------------

The perception of HCPs toward blood eosinophil biomarker measurements was not assessed in the market research. However, the panel felt it important to include this hotly debated area, especially as blood eosinophil counts are now being used in clinical practice by some HCPs.

Post-hoc analyses of randomized clinical trials have demonstrated the ability of blood eosinophil counts to predict the effects of ICS on reducing exacerbation rates. For example, a post-hoc analysis (n=4,528) of clinical trials that compared ICS/LABA with LABA showed a significant ICS effect at \>100 cells/µL.[@b48-copd-14-391] Other post-hoc analyses[@b49-copd-14-391],[@b50-copd-14-391] of ICS/LABA vs LABA/LAMA have reported similar findings of a relationship between higher blood eosinophil counts and exacerbation reduction: an \~50% reduction in exacerbation frequency has been reported at \>300 cells/µL.[@b51-copd-14-391],[@b52-copd-14-391] The ability of blood eosinophils to predict ICS effects has been confirmed in the SITT studies.[@b24-copd-14-391],[@b27-copd-14-391],[@b28-copd-14-391]

The WISDOM[@b51-copd-14-391],[@b52-copd-14-391] and SUNSET[@b53-copd-14-391] studies examined ICS withdrawal from triple therapy. The WISDOM study enrolled patients on a variety of maintenance treatments, with only 39% taking triple therapy before the study. Patients in the SUNSET study were all taking triple therapy before enrollment. The exacerbation risk differed: WISDOM patients all had one or more exacerbations in the previous year, while SUNSET patients had no or one exacerbation in the previous year. Despite these differences in study design, both studies showed increased exacerbations in patients with \>300 eosinophils/µL.[@b51-copd-14-391]--[@b53-copd-14-391] There is currently no international document defining eosinophil cutoff values for use in the clinic. Nevertheless, evidence indicates that \<100 cells/µL predicts no ICS response, while \>300 cells/µL predicts a relatively high ICS response ([Figure 3](#f3-copd-14-391){ref-type="fig"}).

SITT
----

Poor inhaler technique is common among COPD patients.[@b54-copd-14-391],[@b55-copd-14-391] The availability of two SITT devices (Trimbow and Trelegy Ellipta) provides an opportunity to simplify treatment for patients, as they may be using different inhaler devices to receive triple therapy. A recent study reported that single-inhaler FFu/VI/UM was non-inferior to FFu/VI and UM as two inhalers based on the change from baseline in trough FEV~1~ at week 24 in patients with advanced COPD. Efficacy, HRQoL, and safety were similar in the two arms.[@b56-copd-14-391] In the panel's clinical experience, however, patients find using a single-inhaler more convenient than needing two or more devices. In patients suspected of poor adherence, a switch from two or three inhalers to a single device may improve COPD control. Simplifying treatment may improve adherence, although this has not been evaluated formally with SITT for COPD.

In addition to the number of inhalers, HCPs need to consider the ease of use of any device prescribed. Ease of use is an influential factor that determines adherence.[@b16-copd-14-391],[@b17-copd-14-391] Poor inhaler technique might contribute to symptoms and exacerbations, and HCPs should ensure that patients are able to use any device prescribed.

Trimbow is delivered from an pMDI,[@b11-copd-14-391] whereas Trelegy Ellipta uses a proprietary DPI.[@b12-copd-14-391] The panel concurred that reducing the number of inhalers and using devices with the same inspiratory flow requirement mean that patients only need to learn one inhaler technique. The slow and steady inspiratory flow required for an pMDI may also mirror the breathing pattern of patients with COPD.

To avoid the risk of confusion, especially with respect to inhaler technique, drugs should be prescribed by brand and not generically. The market research conducted to inform this paper found that 58% of HCPs who responded prescribed generic inhalers, which underscores the importance of reinforcing appropriate prescribing practice.

Review treatment after an exacerbation or if patients remain symptomatic
------------------------------------------------------------------------

HCPs should be aware that COPD clinical phenotype (disease attributes such as signs and symptoms) can alter over time, partly due to the inevitable deterioration in lung function as well as, in some patients, ongoing inflammation. For example, the risk of recurrence is highest in the 8 weeks after the initial COPD exacerbation,[@b9-copd-14-391] which reflects persistent inflammation. The variable clinical trajectory in patients with COPD underscores the importance of regular monitoring.

The panel agreed that HCPs should also consider referral to a specialist: When there is limited response to treatment and persistent exacerbations;Where there is diagnostic uncertainty or suspected comorbidity;Whenever they feel "out of their depth."

Referral could be, depending on the clinical issue and the level of expertise of the HCP, secondary care, a GP with a special interest, or the practice's respiratory lead.

Stepping down treatment
-----------------------

During each review, the HCP should consider whether stepping down treatment is appropriate. A study from the UK that enrolled 3,199 patients with COPD found that of those taking triple therapy at baseline, 25% and 31% stepped down to LABA plus ICS or LAMA within 24 months.[@b26-copd-14-391] This may suggest overprescribing of triple therapy.

Stepping down treatment should be carefully managed. The group agreed that patients without any previous history of exacerbations should have the ICS component of triple therapy removed. Patients who have previously suffered with exacerbations, but now are stable on triple therapy present a more difficult issue. It is possible that some of these patients are overtreated and that they would be managed sufficiently on a LABA plus LAMA. Such decisions should be made on an individual basis after carefully considering fine details of the clinical history and using the blood eosinophil count (if the HCP feels confident using this biomarker).[@b35-copd-14-391] ICSs should be continued when the history suggests asthma overlaps with COPD. An individualized approach should consider if the ICS component confers benefit and/or contributes to side effects in patients who continue to exacerbate despite taking triple therapy. The blood eosinophil count can help predict clinical benefit in this situation.

Counseling and educating patients
---------------------------------

Patients with COPD rely on their inhaled medication to control their symptoms and reduce the risk of exacerbations. So, not surprisingly, patients with COPD may find changes to their treatment disconcerting. Indeed, unless patients with COPD and, when appropriate, relatives and carers are trained, counseled, and educated, switching inhalers can reduce adherence and be associated with poor clinical outcomes and increased use of health care resources.[@b57-copd-14-391]

Training, counseling, and education should be individualized to each patient. In the opinion of the panel, HCPs should typically reassure patients that SITT is not being suggested because of cost. The discussion should highlight symptomatic efficacy, reduction in exacerbations, and ease of use. In particular, discussing the efficacy data might help counter steroid phobia. In addition, the eosinophil count can help discussions with patients about whether ICSs are appropriate. Counseling and education should also include risks associated with ICS, notably pneumonia and mycobacterial infections.[@b58-copd-14-391]--[@b60-copd-14-391]

Conclusion
==========

Despite recent advances in pharmacotherapy, COPD remains an important cause of death, disability, and health care expenditure.[@b1-copd-14-391]--[@b3-copd-14-391] Triple therapy with ICS plus LABA plus LAMA is a mainstay of COPD management for some patients.[@b21-copd-14-391],[@b23-copd-14-391]--[@b25-copd-14-391] However, adding new treatments can increase treatment complexity and, in turn, influence adherence.[@b16-copd-14-391],[@b17-copd-14-391] The availability of two SITT devices (Trimbow and Trelegy Ellipta) represents another advancement in the evolution of COPD therapy.

This paper offers practical, patient-focused advice aimed predominately at HCPs in primary care to optimize the use of SITT in patients with established COPD.[@b21-copd-14-391] Overall, the panel concurred that when used correctly, SITT has the potential to improve adherence and, in turn, improve symptom control and HRQoL, as well as reduce exacerbations. Studies using real-world evidence need to confirm these benefits.
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![Routes to the instigation of triple therapy in patients with COPD.\
**Abbreviations:** LABA, long-acting beta~2~-agonist; LAMA, long-acting muscarinic antagonist; ICS, inhaled corticosteroid.](copd-14-391Fig1){#f1-copd-14-391}

![Factors that influence the choice of pharmacological treatment for COPD.\
**Notes:** n=266 except for "other" where n=7. In your opinion, how important are the following factors in making a choice around which pharmacological COPD treatment should be prescribed? 1 denotes most important and 9 least important. Values for mean score: 1--3= high importance, 4--6= medium importance, 7--9= low importance.](copd-14-391Fig2){#f2-copd-14-391}

![Higher blood eosinophil counts predict a better response to ICS.\
**Abbreviation:** ICS, inhaled corticosteroid.](copd-14-391Fig3){#f3-copd-14-391}

###### 

Summary of results of published clinical trials assessing single-inhaler triple therapy on exacerbation rate

  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  Study                                                                                                                    N                   Treatment                                                                           Moderate-to-severe annual exacerbation rate   AE rate, % (severe/serious AE)
  ------------------------------------------------------------------------------------------------------------------------ ------------------- ----------------------------------------------------------------------------------- --------------------------------------------- --------------------------------
  FULFIL[@b25-copd-14-391]                                                                                                 1,810               Budesonide (400 µg) plus FF (12 µg) twice daily                                     0.34 at 24 weeks\                             37.7 (5.7)
                                                                                                                                                                                                                                   0.36 at 52 weeks                              

  Single-inhaler triple therapy (FFu 100 µg; UM 62.5 µg; VI 25 µg) once daily                                              0.22 at 24 weeks\   38.9 (5.4)                                                                                                                        
                                                                                                                           0.20 at 52 weeks                                                                                                                                      

  IMPACT[@b28-copd-14-391]                                                                                                 10,355              Single-inhaler dual therapy (FFu 100 µg; VI 25 µg) once daily                       1.07                                          68 (21)

  Single-inhaler dual therapy (VI 25 µg; UM 62.5 µg) once daily                                                            1.21                69 (23)                                                                                                                           

  Single-inhaler triple therapy (FFu 100 µg; VI 25 µg; UM 62.5 µg) once daily                                              0.91                70 (22)                                                                                                                           

  TRIBUTE[@b27-copd-14-391]                                                                                                1,532               Single-inhaler dual therapy (indacaterol 85 µg; G 43 µg) one actuation once daily   0.59                                          67 (17)

  Single-inhaler triple therapy (BDP 87 µg; FF 5 µg; G 9 µg) two actuations twice daily                                    0.50                64 (15)                                                                                                                           

  TRILOGY[@b23-copd-14-391]                                                                                                1,368               BDP (100 µg) plus FF (6 µg) two actuations twice daily                              0.53                                          56 (18)

  Single-inhaler triple therapy (BDP 87 µg; FF 5 µg; G 9 µg) two actuations twice daily                                    0.41                54 (15)                                                                                                                           

  TRINITY[@b24-copd-14-391]                                                                                                2,691               Tiotropium (18 µg) one inhalation once daily                                        0.57                                          58 (15)

  Single-inhaler triple therapy (BDP 87 µg; FF 5 µg; G 9 µg) two actuations twice daily                                    0.46                55 (13)                                                                                                                           

  Open-triple therapy (BDP 100 µg; FF 6 µg) two actuations twice daily plus tiotropium (18 µg) one inhalation once daily   0.45                58 (13)                                                                                                                           
  ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

**Abbreviations:** AE, adverse event; BDP, beclometasone dipropionate; FF, formoterol fumarate; FFu, fluticasone furoate; G, glycopyrronium; N, total number of patients; UM, umeclidinium bromide; VI, vilanterol trifenatate.

###### 

Definition of exacerbation severity

  Severity   Definition
  ---------- ----------------------------------------------------------------------------------------------
  Mild       Increase in respiratory symptoms that can be controlled with an increase in usual medication
  Moderate   Requires treatment with systemic corticosteroids or antibiotics or both
  Severe     Requires hospitalization or results in death

**Notes:** Data from European Medicines Agency.[@b61-copd-14-391]

###### 

Reasons for the changes in use of triple therapy

  Reason                                                                                                  Respondents citing, %
  ------------------------------------------------------------------------------------------------------- -----------------------
  Lower use of triple therapy (n=45)                                                                      
   Less use of ICS                                                                                        49
   Guidelines                                                                                             36
   Evidence                                                                                               7
   Fewer patients eligible for single-inhaler triple therapy[a](#tfn4-copd-14-391){ref-type="table-fn"}   4
   Other                                                                                                  4
  Higher use of triple therapy (n=95)                                                                     
   Guidelines                                                                                             24
   Increased awareness/education                                                                          17
   More choices available                                                                                 12
  Better control of symptoms                                                                              11
   More patients eligible for single-inhaler triple therapy[b](#tfn5-copd-14-391){ref-type="table-fn"}    11
   Evidence                                                                                               7
   Effectiveness                                                                                          5
   Other                                                                                                  5

**Notes:** 126 respondents reported no change in their use of triple therapy. Respondents could give one response to account for lower or higher use of triple therapy.

Survey responses included: fewer patients on ICS, patients who changed from one general practice surgery to another, saw patients with less severe COPD.

Respondents reported seeing more patients with COPD in general; therefore, the overall patient pool is larger.

**Abbreviation:** ICS, inhaled corticosteroid.

###### 

Health care professionals' opinions about when single-inhaler triple therapy should be prescribed to patients with COPD

  Statement                                                                                                      Strongly agree, %   Agree, %   Neither agree/disagree, %   Disagree/strongly disagree, %
  -------------------------------------------------------------------------------------------------------------- ------------------- ---------- --------------------------- -------------------------------
  Patient is not compliant with their current treatment due to multiple inhaler use (n=300)                      38                  40         15                          7
  Despite current treatment, patient has been hospitalized due to a COPD exacerbation in the last year (n=300)   21                  50         23                          6
  Remains breathless on current treatment (n=300)                                                                15                  54         22                          9
  Has had an exacerbation on current treatment (n=300)                                                           13                  49         27                          11
  Despite current treatment, has severe airflow limitation as defined by spirometry (n=300)                      15                  46         30                          9
  Other (n=21): respondents had the option to select "Other" and input their own additional responses            33                  19         38                          10

**Note:** Respondents could give one response to each question.

###### 

Factors that health care professionals should check at every review and before changing treatment

  Exacerbation history
  --------------------------------------------------------------------------
  Check compliance
  Check inhaler technique
  Check smoking status and, if necessary, reiterate the need for cessation
  Consider the possibility and potential impact of comorbidities
  Stress the importance of activity and exercise
  Check eligibility for and uptake of pulmonary rehabilitation
  Check that flu and other vaccinations are up to date
